cases of 7 and 14 chromosomes as inferable from the random assortment of chromosomes in segregation, but it turned out, as shown in Table i , that the observed frequencies of the pollen grains with 7, 8 and 9 chromosomes are considerably higher, being 4.629, 17.54% and 26.77% respectively, and those of pollen grains with greater numbers lower than those expected.
Narcissus tazetta "Yellow Prince" (triploid: 3x= 30) Narcissus tazetta " B 31 " (hypertriploid: 2n = 3 i ) The former variety is an autotriploid plant with 30 chromosomes in the somatic cells and the latter is a hypertriploid having 31 chromosomes as the diploid number, i i chromosomes out of the 31 being those which behave as univalents and the remaining 20 being those forming 10 bivalent chromosomes in the reduction division (Nagao, 1930 (Nagao, , 1933 . The results obtained in these two varieties are given in Tables 2 and 3. The results of observations show that in all these three plants almost all the expected numbers of chromosomes are observed in pollen grains', but that the frequency curves of these numbers are characterized as follows : the frequencies in the classes of smaller chromosome numbers are considerably higher, and those in the classes of larger numbers are correspondingly lower than those expected ; the curves are, therefore, flat as compared with the latter.
1) In "Yellow Prince" and "B31 ", probably owing to the smallness of the number of pollen grains observed, the two largest numbers were not found in each case (see Tables 2 and 3) . Table   Narcissus   I   ftoeticus   Table 2 Narcissus tazetta "Yellow Prince" Thompson and Cameron (1932) have also determined statistically the distribution of chromosome numbers in pollen grains in triploid Hyacinthus, tetraploid Datura and pentaploid Triticum hybrid respectively. By this method, however, it can not be determined whether the gametes with different chromosome numbers are equally functionable or not (cf. Blakeslee and Buchholz, 1922 Buchholz, , 1932 . The method of counting the chromosomes in the back cross may also be used, but in case this method is employed some corrections in respect to the fertility of the Fl-plant and the germination power of seeds produced by back cross are needed (cf. Kihara, Wakakuwa, Yamamoto, 1933, Kihara and Nagao, 1933) In his studies of pentaploid Triticaiin bybrids Kihara has inferred from the results he obtained that the ratio between the frequencies of occurrence of 7 and 14 chromosome gametes is possibly 7 : I. It would be interesting to note that is the case of Narcissus poeticus, too, the ratio between the 7 and 14 chromosome gametes is nearly 7:I. I frequently observed one or more small nuclei which lie in the cytoplasm in pollen grains. These small nuclei may be considered as derived from the chromosome or chromosomes which are extruded into the cytoplasm during the process of meiotic division. The number of these small nuclei observed in Narcissus poeticus are given in Table 4 .
DISCUSSION
The elimination or loss of extra chromosomes has been thought to be a cause of the difference found between the expected and the observed frequency (Lesley, 1928; Sax, 1928; Watkins, 1930; McClintock and Hill, 1931; Kihara, Wakakuwa, Yamamoto, 1933) . Kihara has shown by counting the loss of about 20% univalent chromosomes in pentaploid Triticum hybrids (Kihara, Yamamoto, Hosono, 1931) . McClintock and Hill (193 I ) Table 3 Narcissus tazetta "
" 31 who explained genetic results they obtained in Zea Mays by the assumption of the loss or elimination of extra chromosomes have estimated the loss to be 30% in amount on the ground of the genetic results. On the basis of the results given in Table 4 , the amount of loss, 11.5 / , of extra chromosomes in Narcissus poeticus can be obtained by the following formula :
Number of small nuclei El imination of chromosomes= X ioo 1 X No. of pollen grains observed x No. of extra chromosomes If the segregation of 21 chromosomes in the reduction division takes place at random but without loss of chromosomes, the frequencies of occurrence of gametes with different numbers of chromosomes from 7 to 14 may be represented by the formula (o.5 +o.5)7, but if there is such a moderate amount of loss as 11.5 %, the formula would be such, for instance, as (o.6 + 0.4)7 or (0.7 +0.3)7 (Watkins, '930; Kihara, 1932; Kihara, Wakakuwa, Yamamoto, 1933) . In Table 5 , the observed frequencies in Narcissus poeticus are compared with those which can be obtained from the (o.6 + 0.4)7
It would be clear from this table that the deviation of the result from expectation found in Narcissus poeticus is due to a moderate amount of loss, I 1.5 %, of extra chromosomes in the microsporogenesis. Amer. Nat. 53.
